INTRODUCTION
The chemical analysis of rocks and sediments is performed for a variety of environmental and petrological purposes. For example, chemical data is used in the identification of various rock types. Also, sediments contain significantly higher concentrations of many metals than are found in the overlying water; as such, they must be analyzed for potential pollutant contributions to the environment. The importance of these types of data is well established and their generation has been going on for decades. Silicate decomposition usually involves either a fusion with acid or alkaline compounds and subsequent dissolution of the bead, or a wet digestion employing mineral acids. A desire to quantitate silica precluded most of the wet digestion techniques, thus, a fusion method was selected, in order to decompose the 2 samples. Various fusion fluxes, and sample to flux ratios have been used with silicates and have been amply described in the literature (1) (2) (3) (4) . The application of atomic absorption spectroscopy for the analysis of the dissolved bead has also been well described (1, 4) .
The fusion method described herein represents a modification of the procedures outlined by Shapiro (2) and Johnson and Maxwell(4) . Table 1 specifies the upper and lower concentration limits; samples containing analyte concentrations greater than the upper limit may be analyzed after appropriate dilution.
SUMMARY OF METHOD
Rock or sediment samples are dried, ground, and homogenized. An aliquot is fused with a mixture of lithium metaborate and lithium tetraborate, in a muffle furnace at 1000°C. The resulting bead is dissolved in acidified, boiling, deionized water, and the solutions are analyzed by atomic absorption spectroscopy after the addition of appropriate matrix modifiers.
Additional interferences are removed or compensated for through the use of mixed-salt standards. Further information about the principles of the method can be found in Shapiro(2) and Johnson and Maxwell(4).
INTERFERENCES
Numerous interelement interferences, both positive and negative, exist for this procedure and have been amply documented elsewhere (1, 2, 4).
Interferences are eliminated or compensated for through the use of cesium chloride (CsCl), orthoboric acid (113803), lithium metaborate (LiBO£), lithium tetraborate (I^I^Oy), and the use of mixed salt standards prepared in the fusion matrix. Table 2 .
Graphite crucibles, drill point, with a 7.5 mL capacity and a 1 in. OD, 0.75 in. ID, and a total depth of 1.375 in.
Magnetic stirrer, a multiplace unit speeds sample dissolution.
Muffle furnace, capable of reaching a temperature of at least 1000°C. (1'The use of brand names in this report is for identification purposes only, and does not constitute an endorsement by the U.S. Geological Survey.
REAGENTS
it is possible to purchase pre-mixed fusion fluxes from several suppliers, and provided they are of sufficient purity, have been found satisfactory. Store in a plastic or teflon(R) bottle.
Working standard solutions: take respectively, a 10 mL, 6 mL, and 2 mL aliquot of the mixed salt standard stock solution and dilute to 100 mL in volumetric glassware with standard diluent solution. Concentrations are listed in Table 3 Nitric acid, HNC>3: concentrated (sp gr 1.41). beads can be dissolved immediately after cooling, or can be stored in plastic vials for dissolution at a later time.
solutions may contain small amounts of graphite from the crucibles which can be ignored. However, if the solutions are cloudy, this indicates a very high concentration of silica in the original sample and that it has polymerized. Such solutions must be discarded, and a new fusion performed using a smaller quantity of sample. (6)csCl acts as an ionization suppressant and the 113603 stabilizes the silica.
(7'Although the mixed salt standard contains up to 300 mg/L Si, samples containing more than 150 mg/L Si should be diluted prior to quantitation. This is because there is a significant suppression of Si above this concentration. The high Si level in the standard is needed for matrix matching.
Determine the concentration of each constituent (Ca, K, and Na) in each sample solution from the digital display while aspirating each sample and record the results (average of 3 readings once the system has stabilized). The actual concentration of each constituent in the sample, can be obtained by multiplying the concentration in each sample solution by 10,000, if no dilutions are made.
The reporting limits for each constituent are as follows: aluminum (nearest 1000 mg/kg ), calcium (nearest 1000 mg/kg), iron (nearest 1000 mg/kg), magnes-ium (nearest 1000 mg/kg), manganese (nearest 100 mg/kg), potassium (nearest 1000 mg/kg), silica (nearest 1000 mg/kg), and sodium (nearest 1000 mg/kg). As 10,000 mg/kg equals 1%, all but Mn should be reported to the nearest tenth of a percent, Mn should be reported to the nearest hundreth of a percent.
PRECISION
The precision of this method was determined by replicate analyses (actual separate fusions and subsequent quantitation) of 11 U.S. Geological Survey rock standards. The results are presented in Table 4 , and are summarized below for the minimum and maximum concentrations in these standards. River, Louisiana, Ned Wilson Lake, Colorado, and Yahara River, Wisconsin).
Minimum Concentration Maximum Concentration
Subsamples of the dried and ground sediment were sent to another laboratory for fusion and subsequent quantitation. The results of the two sets of analyses are presented in Table 5 . Quantitation by the outside laboratory was by ICP for all elements except K, which was done by flame atomic absorption spectroscopy.
As can be seen from the data in Table 5 , analytical comparability is quite good.
These results, along with the precision and accuracy data on U.S. Geological Survey rock standards presented in Table 4 , indicate that very precise and accurate results can be obtained on rocks and sediments by using the fusion technique described and flame atomic absorption spectroscopy. 
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